Although the customary 2 mNI Mg is adequate for mainy plants, higher levels may be necessary for growing certain species. In particular, those native to high magnesium soils derived from serpentine or dolomite have been presumed to have unusually large requirements for this element on the basis of high contents of Mg in -both the soil and the plants (7) . This has not been tested experimentally, although it has not appeared too likely because serpentine endemics usually grow well on non-serpentine soils (4) . Further, most studies of plant growth on soils of this type have stressed the low availability of calcium and its limitations on development, rather than emphasizing the Mg requirement (9, 10, 11) .
In this study 2 sunflower species, Helianthus anmnuns, the common cultivated form, and Helianthus bolainderi exilis, an endemic on serpentine soils, were used. (table I) .
The seedlings, when 8 to 10 cm tall (8-10 days old in the case of annuus and 4 to 5 weeks old in the case of exilis), were transferred to solution cultures in 2-quart Mason jars which had been painted on the outside with 2 coats of black asphaltum varnish and then wrapped with aluminum foil. One seedling of annuus or 1 or 2 seedlings of exilis were grown in each jar. The solutions were aerated throulgh capillary tubes (8) . Four or 6 replicates were grown for each treatment.
The solutions used ( Fig. 2, 3, and 6 .
The yields of annuus decreased rapidly with increasing Mg in the solution. At levels higher than 2 mm, the leaves showed symptoms of disorder very early. The lower leaves developed brown spots, especially on the margins, possibly caused by Mg toxicity. In the case of upper leaves, the margins and tips showed downward curling, presumably from Ca deficiency. These symptoms became more and more severe with increasing Mg levels, leading in the end to necrosis and dying of the lower leaves, more curling of the upper leaves, and a typical "rosette" condition of the youngest leaves. The roots in all the treatments higher than 2 mM Mg turned brown and became slimy to the touch, probably due to mixed effects of high Mg and low Ca. were healthy and did not show Ca deficiency symptoms. The roots of this species were normal in all treatments.
The chemical analyses (Fig. 3) showed that the cultivated species absorbed much more Mg than the endemic species. At Mg levels in the solution higher than 4 mM, annuus absorbed about twice as much Mg as exilis. In fact, the Mg contents of the shoots of annuus from the 2 miM treatment were about the same as those of exilis from the 10 mM treatment. Also, annuus absorbed less Ca than exilis. The K and Na levels followed a pattern similar to that observed in the Mg deficiency experiment (table II) (Fig. 1 ), but yield of exilis continued to rise with increasing Mg (Fig. 4) (Fig. 3) .
In annuus there is a sharp increase in Mg content with each increment of additional Mg in the culture solutions. In contrast, over the same range, there is only a very moderate increase in Mg in exilis (Fig. 3) . However. over this range the yields of exilis increased (Fig. 2) , which meant that total Mg uptake per plant rose substantially.
The yield of exilis dropped off slowly when the Mg levels were increased beyond 10 mm. At one stage, it was thought that this drop in yield might be caused by high osmotic concentration in the culture solutions. Measurement of the osmotic potential of the solutions (heading, 
